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PD pattern recognition for GIS based on CNN architecture optimized

by the double attention mechanism

WANG Yanbiao' ,CHEN Zhenyong' ,GUO Wenping' , WANG Zongbao' , HUANG Yinhan®

(1. Baiyin Power Supply Company,State Grid Gansu Electric Power Company, Baiyin 730900, China;
2. NARI Technology Nanjing Control Systems Co. ,Ltd. , Nanjing 211100, China)

Abstract: The PD pattern recognition is an important part of the insulation state evaluation of GIS. For the purpose of
the accurate and efficient identification of PD signals, a new method of PD signal pattern recognition is proposed based
on CNN optimized by the dual attention mechanism in this paper. Firstly, the GIS PD test platform is built, and four
typical defects are set up in GIS chamber. The PD signals of different defects are collected by the UHF and ultrasonic
detection respectively. Then, the data preprocessing is carried out based on the characteristics of the data obtained by
methods mentioned above respectively. The feature space composed by the image features of UHF PD spectrum and
the gram angle field density distribution of ultrasonic signal are constructed. Finally, the input image is extracted
through the method of convolutional neural network optimized by double attention mechanism, and the results are
predicted by a softmax classifier at the end of the network. It is shown that 97. 57% recognition accuracy can be a-
chieved by the fusion algorithm. which is higher than the recognition rate considering the single feature. The convolu-

tional neural network optimized by the double attention mechanism is superior to the common algorithm in the aspects
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of the recognition rate, training speed and robustness.

Key words: partial discharge; gas insulated switchgear; convolution neural network; pattern recognition
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Figure 9  Overall network architecture
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Table 2 Recognition accuracy %
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1 87. 14 68.57 92. 14 98.57
2 85. 00 65. 00 86. 43 99. 29
3 86. 43 71.43 85.71 96. 43
4 85.71 66. 43 90. 71 97. 14
5 88.57 67. 86 92. 14 99. 29
6 85. 00 70. 71 90. 00 97. 14
7 89. 29 64.29 91.43 96. 43
8 90. 71 65. 00 91.43 96. 43
9 90. 00 64.29 88.57 97. 14
10 87.86 64.29 88.57 97. 86
S UER R/ % 87.57 66.79 89.71 97.57
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Figure 11 Influence analysis of network type on loss value
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Table 4 Recognition accuracy %
25 1 T2 AR 1 M 1 2%
4 5 6

1 98. 57 93. 80 92. 80
2 99. 29 95.12 93.23
3 96.43 95. 17 93.04
4 97. 14 95. 34 92.75
5 99. 29 94. 67 92. 60
6 97. 14 94. 20 92. 60
7 96.43 93. 80 93.16
8 96. 43 95. 40 92.70
9 97. 14 94. 49 92.98
10 97. 86 94. 21 92.77

- R % 97.57 94. 67 92. 88
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